Conceptual Design Summary

Facility Layout and Components
The facility includes the concrete vaults, vault plugs, access roads, and support infrastructure. Figure 1 shows the conceptual layout for the disposal facility. The conceptual design assumed that the facility will be a stand-alone facility that does not use the services of any existing INL facilities. The facility will be sited within INL boundaries and be operated by the INL site operating contractor. Perimeter fencing will be constructed to provide protection from human and animal intrusion and to allow for proper access control.
The following major components are included with the facility:
x Vaults x Vault plugs
x Crane x Cask-to-vault system x Staging and storage area x Administration and other supporting infrastructure.
Vaults
Initial construction of the new remote-handled LLW disposal facility will provide up to 250 new disposal vaults that are similar to the existing Radioactive Waste Management Complex vault design. The vaults will be constructed of precast concrete cylinders (i.e., pipe sections) stacked on end and placed within an array as shown in Figure 2 . This configuration provides the ability to dispose of the desired quantity of waste within the smallest footprint possible. 
Administrative and Other Support Infrastructure
Additional support and administrative structures and services are included in the conceptual design as follows: The primary utility needed to operate the new facility will be electrical power. At the present time, a portable generator is used to power all unloading and waste placement operations at the Radioactive Waste Management Complex. Operations at the new facility will use power provided by electrical pedestals that will be located near the disposal vaults. In addition, power will be needed for support infrastructure that currently is provided by Radioactive Waste Management Complex facilities. Other power needs include the administrative building, equipment maintenance and staging, and site control and monitoring capabilities. A location near an existing power source is a benefit but not necessarily a requirement for facility siting. Other utilities, such as fire detection and protection, telecommunication, sewer, and water, also are included in the conceptual design. During final design activities, each of the occupied buildings will be designed to incorporate the applicable sustainable building and energy conservation requirements outlined in DOE Order 430.2B, "Renewable Energy and Transportation Management." These efforts will include any Leadership in Energy and Environmental Design certification criteria that can be incorporated at the given location.
Road access allowing transport of the loaded cask vehicles must be provided. A haul route will be identified or designed that will provide for passage of anticipated cask transport loads without damaging any existing infrastructure. The truck's turning radius, maneuverability, unloading positioning, and drive slopes also will be taken into consideration when determining the haul route alignment. The 6-acre (2.4-ha) site area will be sufficient to design appropriate road access for transporting loads and vehicles within the disposal facility.
REGULATIONS, EXECUTIVE ORDERS, AND DEPARTMENT OF ENERGY ORDERS
Applicable regulations, executive orders, and DOE orders are summarized in the following subsections. These regulations, executive orders, and DOE orders should be reviewed and finalized against the current INL contract prior to preliminary or final design. x DOE Order 413.3B, "Program and Project Management for the Acquisition of Capital Assets," U.S. Department of Energy.
Regulations
x DOE Order 414.1C, "Quality Assurance," U.S. Department of Energy.
x DOE Order 420.1B, "Facility Safety." U.S. Department of Energy.
x DOE Order 430.2B, "Renewable Energy and Transportation Management," U.S. Department of Energy.
x DOE Order 435.1, "Radioactive Waste Management," Change 1, U.S. Department of Energy.
x DOE Order 450.1A, "Environmental Protection Program", U.S. Department of Energy.
x DOE Manual 470.4-2A, "Physical Protection," U.S. Department of Energy.
x DOE Manual 470.4-4A, "Information Security Manual," Change 1, U.S. Department of Energy.
x DOE Order 5400.1, "General Environmental Protection Program," Change 1, U.S. Department of Energy, July 29, 1990. (Note: Specific paragraphs were cancelled by DOE Order 231.1, "Environmental, Safety, and Health Reporting.")
x DOE Order 5400.5, "Radiation Protection of the Public and the Environment," U.S. Department of Energy, January 7, 1993.
x DOE Order 5480.23, "Nuclear Safety Analysis Report," U.S. Department of Energy, 1992.
x DOE-STD-1020-02, "Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities," Change 1, U.S. Department of Energy.
x DOE-STD-1021-93, "Natural Phenomena Hazards Performance Categorization Guidelines for Structures, Systems, and Components," Change 1, U.S. Department of Energy.
x DOE-STD-1027-92, "Hazard Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports," U.S. Department of Energy, December 1992 (including Change 1, September 1997).
x DOE-STD-1090-01, "Hoisting and Rigging," U.S. Department of Energy.
x DOE-STD-1189-2008, "Integration of Safety into the Design Process," U.S. Department of Energy.
x DOE-STD-3009-94, "Preparation Guide for U.S. Department Nonreactor Nuclear Facility Safety Analyses," Change Notice 3, U.S. Department of Energy, July 1994 (including Change 1, January 2000; and Change 2, April 2002).
DESIGN CODE OR RECORD
The Remote-Handled LLW Project design criteria for facility modifications or new construction are summarized in the following subsections. Edition dates are based on a Fiscal Year 2011 design schedule. If design is delayed, edition dates should reflect the latest current edition date at the start of preliminary or final design. This report will be reviewed and finalized at the start of preliminary or final design to assess required updates or changes.
General Design
x International Building Code, 2009 Edition.
x National Fire Protection Association (NFPA) 101, "Life Safety Code," 2009 Edition.
x International Mechanical Code (IMC), 2009 Edition.
x NFPA 70, "National Electric Code (NEC)," 2011 Edition.
x INL-STD-139, "INL Engineering Standards," Idaho National Laboratory.
x DOE Order 226.1A, "Implementation of Department of Energy Oversight Policy," U.S. Department of Energy.
x DOE Order 420.1B, "Facility Safety," U.S. Department of Energy.
Civil, Structural, and Architectural
x AASHTO VLVLR-1, "Guidelines for Geometric Design of Very Low-Volume Local Roads," American Association of State Highway Transportation Officials, First Edition.
x SSHC, "Standard Specifications for Highway Construction," State of Idaho Transportation Department, Division of Highways, 2004 Edition.
x DOE-STD-1020, "Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities," U.S. Department of Energy.
x INL Welding Manual. x American Institute of Steel Construction (AISC) SCM, "Steel Construction Manual," Thirteenth Edition.
x AISC 341-05, "Seismic Provisions for Structural Steel Buildings."
x AISC 360, "Specification for Structural Steel Buildings," 2005 Edition.
x American Iron and Steel Institute (AISI) S100-S214, "North American Specification for the Design of Cold-formed Steel Structural Members," 2007 Edition.
x American National Standards Institute (ANSI)/American Nuclear Society 2.26, "Categorization of Nuclear Facility Structures, Systems and Components for Seismic Design," 2004 Edition.
x ANSI/NC 1.0, "Standard for Noncomposite Steel Floor Deck," Steel Deck Institute, 2006 Edition.
x ANSI/RD 1.0, "Standard for Steel Roof Deck," Steel Deck Institute, 2006 Edition.
x ASCE 5, "Building Code Requirements for Masonry Structures," 2008 Edition.
x ASCE 6, "Specifications for Masonry Structures," 2008 Edition.
x ASCE 7, "Minimum Design Loads for Buildings and Other Structures," 2008 Edition.
x ASCE 8, "Standard Specification for the Design of Cold-formed Stainless Steel Structural Members," 2002 Edition.
x ASCE/Structural Engineering Institute 43, "Seismic Design Criteria for Structures, Systems, and Components in Nuclear Facilities," 2005 Edition.
x American Society of Mechanical Engineers NOG-1, "Rules for Construction of Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder)," 2004 Edition.
x American Welding Society (AWS) D1.1, "Structural Welding Code -Steel," 2004 Edition.
x AWS D1.3, "Structural Welding Code -Sheet Steel," 1998 Edition.
x AWS D1.4, "Structural Welding Code -Reinforcing Steel," 1998 Edition.
x PCI MNL 120, "Prestressed Concrete Institute Design Handbook for Precast and Prestressed Concrete."
x PCI MNL 116, "Manual for Quality Control for Plant and Production of Precast and Prestressed Concrete."
x Steel Joist Institute (SJI)-CJ-1.0, "Standard Specification for Composite Steel Joists, CJ-series," 2006 Edition.
x SJI-JG-1.1, "Standard Specification for Joist Girders," 2005 Edition.
x SJI-K-1.1, "Standard Specification for Open Web Steel Joists, K-series," 2005 Edition.
x SJI-LH/DLH-1. x NFPA 10, "Standard for Portable Fire Extinguishers," 2010 Edition.
x NFPA 13, "Standard for the Installation of Sprinkler Systems," 2010 Edition.
Electrical
General Facility Electrical Codes and Standards
x NFPA 70E, "Electrical Safety Requirements for Employee Workplaces," 2009 Edition.
x Institute of Electrical and Electronics Engineers (IEEE)-C2, "National Electrical Safety Code," 2007 Edition.
x DOE-HDBK-O 420.1, DOE Handbook, "Design Considerations."
x DOE-HDBK-1092, DOE Handbook, "Electrical Safety," 2004 Edition.
x DOE-HDBK-1132, DOE Handbook, "Design Considerations," 1999 Edition. 
Normal Power System Codes and Standards
Grounding System Codes and Standards
x IEEE-80, "IEEE Guide for Safety in AC Substation Grounding," 2000 Edition with Errata.
x IEEE-STD 142, "IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems," Green Book, 2007 Edition.
x IEEE-1050, "IEEE Guide for Instrumentation and Control Equipment Grounding in Generating Stations," 2004 Edition.
x IEEE-1100, "Recommended Practice for Powering and Grounding Sensitive Electronic Equipment," Emerald Book, 2005 Edition.
x NFPA 77, "Recommended Practice on Static Electricity," 2007 Edition.
Lightning Protection System Codes and Standards
x NFPA 780, "Standard for the Installation of Lightning Protection Systems," 2011 Edition.
x UL-96A, "Installation Requirements for Lightning Protection Systems," 2007 Edition.
